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(54) DEODORANT 
(57)Abstract: 

PURPOSE: To provide the deodorant which has the ability to catalytically oxidize and 
deodorize complex smells by using oxygen from the air and is effective for deodorization of 
basic smells as well by incorporating the copper (II) salt of org. dicarboxylic acid expressed by 
HOOC-A-COOH. 

CONSTITUTION: This deodorant contains the copper (II) salt of the org. dicarboxylic acid 
expresed by HOOC-A-COOH. A is 2 to 6C bivalent hydrocarbon residue. The copper (II) salt 
of the org. dicarboxylic acid exhibits a catalytic effect and exhibits the high deodorization 
effect by oxidatively deodorizing hydrogen sulfide and mercaptans. Further, the deodorant 
exhibits an excellent deodorization effect on not only the acidic smells but the basic smells as 
well when free org. dicarboxylic acid is compounded therewith in addition to the copper salt of 
the org. dicarboxylic acid. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Formula: HOOC-A-COOH [I] 

It is a deodorant containing the copper(II) salt of the organic dicarboxylic acid shown in [A means the 
hydrocarbon residue of the bivalence of carbon numbers 2-6 among a formula]. 
[Claim 2] The deodorant according to claim 1 whose organic dicarboxylic acid is a fumaric acid. 
[Claim 3] Furthermore, the deodorant containing the organic carboxylic acid and porosity adsorbent of 
isolation according to claim 1 . 

[Claim 4] The deodorant containing fumaric-acid copper, a fumaric acid, and activated carbon according 
to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a new deodorant. Moreover, this invention is familiar 
to everyday life, such as body odor and an inside-of-a-house smell, and consists of many odor 
components, and relates to a new deodorant effective in deodorization of a compound smell with very 
difficult management. 
[0002] 

[Description of the Prior Art] Conventionally, as an approach of reducing an offensive odor component, 
the adsorption process by porosity adsorbents, such as activated carbon, an alumina, and a zeolite, the 
catalyzed combustion method, the oxidizing method by ozone, the neutralization process using 
chemicals, or the decomposing method by bacteria is learned. However, in the case of the adsorption 
process using an adsorbent, adsorption capacity is small and a rate of adsorption is also slow. Moreover, 
in a catalyzed combustion method, the oxidizing method by ozone, or a bacteria part solution method, 
equipment is complicated and a running cost's is expensive. Furthermore, the neutralization process 
neutralized using chemicals has a comparatively small deodorization capacity. 

[0003] The metallic compounds of the conventional versatility are used as a deodorant to the acid odor 
of the deodorant which improves such a fault especially a hydrogen sulfide, and a sulfur compound 
system like mercaptans. However, generally these metallic compounds do not have a deodorization 
operation to a basic odor like ammonia or amines. On the other hand, the high molecular compound of 
carboxylic-acid content effective in deodorization of a basic odor component etc. does not usually show 
deodorization ability to an acid odor. 

[0004] However, the familiar offensive odor which actually poses a problem in everyday life is a 
compound odor which consists of various components, such as an acid odor and not only a basic odor 
but aldehydes, and lower fatty acid. Therefore, in order to deodorize these compound odor, the various 
functions nature deodorant with which it is necessary to use combining the effective matter to each 
offensive odor component, and they are incorporated as one is desirable. 

[0005] As such a deodorant, at least one side of a zinc compound and a copper (II) compound is made 
into an active principle, and the deodorant which installed this to porous support, such as a zeolite and 
activated carbon, is indicated by JP,62-34565,A. However, each compound of this invention is water 
solubility, and is a neutralization deodorant which deodorizes a hydrogen sulfide and mercaptans in 
neutralization in a water solution. Moreover, although JP,52-32893,A has the publication about removal 
of ammonia, the method of using the water solution of polybasic acid, such as a fumaric acid, also here 
is indicated. Moreover, by this approach, removal of a hydrogen sulfide, a mercaptan, etc. cannot attain 
to satisfaction. 

[0006] Moreover, the deodorization nature, disinfectant, and the antifungal constituent which comes to 
blend a copper compound, an oxo-carboxylic-acid compound, and water are indicated by JP,63- 
4 1408, A. However, although the effectiveness in a water solution is accepted, as a practical deodorant, it 
cannot yet be satisfied. 
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[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has the capacity which 
oxidizes in catalyst and deodorizes using the oxygen in air to a compound odor especially a hydrogen 
sulfide, and mercaptans, and is to offer a new deodorant still more effective also in deodorization of 
basic odors, such as ammonia. Moreover, the purpose of this invention can be fabricated in atmospheric 
air including an odor, and the gestalt which can fully contact, and is to offer the new deodorant which 
can fully demonstrate the deodorization activity which it originally has. 
[0008] 

[Means for Solving the Problem] this invention person repeated examination variously that the 
aforementioned technical problem should be solved. Consequently, knowledge that the deodorization 
effectiveness in which the copper salt of specific organic dicarboxylic acid was excellent to the 
compound odor is shown was acquired, research was advanced further, and this invention was 
completed. 
[0009] 

This invention is a formula. : HOOC-A-COOH [I] 

The deodorant containing the copper(II) salt of the organic dicarboxylic acid shown in [A means the 
hydrocarbon residue of the bivalence of carbon numbers 2-6 among a formula] is offered. 
[0010] In this invention, the acid used for formation of copper salt is organic dicarboxylic acid. This 
organic dicarboxylic acid is shown by said formula [I]. A is the hydrocarbon residue of the bivalence of 
carbon numbers 2-6 among a formula. As this hydrocarbon residue, you may be the aliphatic 
hydrocarbon residue of the chain type of bivalence, or a ring type, or the aromatic hydrocarbon residue 
of bivalence. 

[001 1] As chain type aliphatic hydrocarbon residue of this bivalence, partial saturation chain type 
aliphatic hydrocarbon residue, such as saturation chain type aliphatic hydrocarbon residue, such as 
alkylene, and ARUKENIREN, is mentioned. Preferably, it is the alkylene and ARUKENIREN of carbon 
numbers 2-6. 

[0012] Cyclo hexylene, tetrahydro phenylene, NORUBORUNENIREN, etc. are mentioned as ring type 
aliphatic hydrocarbon residue of this bivalence. Preferably, it is 1 and 4-cyclo hexylene. 
[0013] Phenylene, naphthylene, etc. are mentioned as aromatic hydrocarbon residue of this bivalence. 
Preferably, it is m- or p-phenylene group. 

[0014] Furthermore, A may be permuted by the low-grade alkyl group (carbon numbers 1-4), the 
hydroxy 1 group, etc. Especially alkylene and ARUKENIREN are desirable among the above. 
[0015] As an example of the organic dicarboxylic acid shown by such formula [I], aliphatic series 
saturation dicarboxylic acid (a malonic acid, a succinic acid, a glutaric acid, adipic acid, etc.), partial 
saturation aliphatic series dicarboxylic acid (a fumaric acid, a maleic acid, mesaconic acid, etc.), 
aromatic series dicarboxylic acid (isophthalic acid, terephthalic acid, etc.), saturation ring type 
dicarboxylic acid (1 and 4- or 1, 2-cyclohexane dicarboxylic acid, etc.), partial saturation ring type 
dicarboxylic acid (a tetrahydrophtal acid, himic acid, etc.), etc. are mentioned. A fumaric acid, a maleic 
acid, mesaconic acid, a succinic acid, and an adipic acid are desirable among the aforementioned organic 
dicarboxylic acid, and especially a fumaric acid is desirable also from the point of a moldability. 
[0016] The copper(II) salt of these organic dicarboxylic acid shows a catalysis, deodorizes a hydrogen 
sulfide and mercaptans in oxidation, and shows a big deodorization capacity. These organic dicarboxylic 
acid copper salt is independent respectively, or may mix and use two or more sorts. 
[0017] Furthermore, in addition to these organic dicarboxylic acid copper salt, this invention deodorant 
in which the deodorization operation which was excellent also not only to an acid smell but the basic 
smell is shown is obtained by blending the organic carboxylic acid of isolation. 
[0018] As an organic carboxylic acid of this isolation, an organic polybasicity acid is desirable. 
Especially, they are bivalence or a trivalent thing. 

[0019] The organic carboxylic acid of the above-mentioned bivalence is a formula. : HOOC-A f -COOH 
[II] 

It is expressed with [A' means the hydrocarbon residue of the bivalence of carbon numbers 2-6 among a 
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formula]. A' shown here is A of the above-mentioned formula [I], and this meaning. Moreover, the 
organic dicarboxylic acid also concretely described above is mentioned. 

[0020] The above-mentioned trivalent organic carboxylic acid has the desirable thing of aliphatic series 
(citric acid etc.) or aromatic series (a hemi mellitin acid, a TORIMERICHIN acid, a TORIME chic acid, 
1, 2 and 4, 5 -benzene tetracarboxylic acid, etc.). 

[0021] Especially the organic carboxylic acid of bivalence is desirable also in having described above. 
[0022] The organic carboxylic acid of isolation used may be organic dicarboxylic acid of the isolation 
corresponding to the blended organic dicarboxylic acid copper salt, and may be an organic carboxylic 
acid of isolation of a different class. Moreover, the organic carboxylic acid of these isolation may use 
two or more sorts. 

[0023] The organic carboxylic acid or the organic dicarboxylic acid copper salt of these isolation has the 
desirable thing [ as opposed to water at the point of a moldability ] which has low solubility. For 
example, the solubility to lOOg water is a thing lg or less at 25 degrees C. 

[0024] the mixing ratio of organic dicarboxylic acid copper salt and the organic carboxylic acid of 
isolation - a weight ratio — 3:0.2-10 — it is 3:0.5-5 preferably. 

[0025] Furthermore, the deodorant which is excellent in a moldability and has a powerful and quick 
deodorization operation also to a compound smell is obtained by using it for these organic dicarboxylic 
acid copper salt and the organic carboxylic acid of isolation combining a porosity adsorbent. 
[0026] Organic dicarboxylic acid copper salt or the organic carboxylic acid of isolation may be powder, 
and may be corned. In this case, although especially the magnitude of a particle is not limited, 10 or less 
meshes of mean particle diameter are the range of 32 - lOOmesh more preferably 16 to 325 mesh. In 
order to mix and fabricate with other powder (porosity adsorbent etc.), it is desirable to use the thing of 
the shape of powder of 100 or less meshes. The thing of an especially detailed particle is good on the 
occasion of mixing and shaping. 

[0027] As a porosity adsorbent used for the deodorant of this invention, there are minerals porosity 
matter and organic porosity matter. 

[0028] As this minerals porosity matter, activated carbon (activated carbon, activated carbon fiber, etc.) 
A silica gel system (silica gel, silica alumina, silica magnesia, etc.), An alumina system and clay 
(alumina etc.) (alumina boria acid clay, activated clay, etc.) the nature system of a natural silicic acid 
(sepiolite, a palygorskite, nature, and permutite — ) various synthetic silicates, such as a vermiculite, and 
various synthetic aluminosilicates (a MIZUKA night (trade name), MIZUKA life (trade name), etc.) — 
in addition, it is mentioned (a phosphoric-acid silicic acid, aluminium phosphate, phosphoric-acid 
titanium, diatom earth, etc.). 

[0029] As this organic porosity matter, it is a macromolecule porous body etc. 

[0030] As for the particle size of such a porosity adsorbent, it is desirable to use the thing of the shape of 
powder of 100 or less meshes suitably, in order to mix and fabricate with said organic dicarboxylic acid 
copper salt and organic carboxylic acid although what is necessary is just to choose by the purpose of 
use. The thing of an especially detailed particle is good. 

[0031] Activated carbon, especially activated carbon are desirable among the above-mentioned 
adsorbents, the case where activated carbon is used — the specific surface area ~ more than 200m2/g - 
desirable — 500-4000m2/g — it is the range of 600-3 600m2/g more preferably. 
[0032] Among said porosity adsorbents, the thing to water which has low solubility is desirable, 
although it also has the operation as support of organic dicarboxylic acid copper salt or the organic 
carboxylic acid of isolation and being considered as mold goods. Activated carbon is desirable also for 
such the purpose. 

[0033] Moreover, there is no adsorption engine performance in itself, or pulp, fiber, cloth, paper 
(sepiolite mixing paper is also included), etc. are effectively used as support of organic dicarboxylic acid 
copper salt or the organic carboxylic acid of isolation as the engine performance is low. 
[0034] The copper compound from which said organic dicarboxylic acid copper salt is obtained by the 
chemical reaction may be used as a start raw material in preparation of the deodorant of this invention 
within the system which may prepare the aforementioned organic dicarboxylic acid copper salt 
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beforehand by the well-known approach, and prepares a deodorant. 

[0035] In order to show deodorization activity powerful [ the deodorant of this invention ], and broad, it 
is desirable to mix the aforementioned organic dicarboxylic acid copper salt, the organic carboxylic acid 
of isolation, and activated carbon at a fixed rate, these mixed rates - a weight ratio ~ 3:0.2-5:1-20 - it is 
3:0.5-3:2-5 preferably. 

[0036] In order to fabricate this invention deodorant, it is desirable 40 - 75 weight section and to add the 
water of the optimum dose of 50 - 60 weight section preferably to the solid content of the 100 weight 
sections at the time of mixing of each component. Furthermore, other shaping assistants, for example, 
carboxymethyl cellulose, BIOPORI (trade name: Takeda Chemical Industries, Ltd. make), etc. may be 
added, and shaping may be given. After shaping, it can dry and grind and can consider as powder or a 
granularity compound deodorant. Moreover, this invention deodorant can be easily fabricated in the 
proper configuration according to an application by well-known approaches, such as performing 
extrusion molding a cylinder, a pellet type, and in the shape of a honeycomb. In addition, mold goods 
are good to dry suitably and to consider as a final product. 

[0037] Thus, the obtained deodorant is covered in a nonwoven fabric, paper, etc., and is good also as 
saccate thru/or sheet-like deodorization material. The sheet used for this sheet-like deodorization 
material has the desirable sheet which was manufactured from fiber, such as a natural fiber and a 
synthetic fiber, and which has permeability at least. Moreover, in removing a liquefied odor component, 
it uses a sheet with water flow nature. For example, when using a nonwoven fabric, each well-known 
thing can use conventionally, and specifically, the nonwoven fabric obtained from natural fibers, such as 
synthetic fibers, such as nylon 6, nylon 6, 6, polyester, polyethylene terephthalate, Vinylon, 
polypropylene, and polyvinyl alcohol, hemp, and cotton, is mentioned. 

[0038] Moreover, it can also consider as the sheet-like deodorization material suitable for a service 
condition to this sheet using the quality of the material which has a hydrophilic student, water 
repellence, water permeability, etc. depending on the service condition of this invention deodorant. 
[0039] Especially the method of holding the deodorant of this invention between sheets is not limited. 
For example, a deodorant is held by putting a deodorant equally between the sheets of two sheets, and 
pasting up or joining both sheets. Moreover, a deodorant may be held by bending the sheet of one sheet, 
inserting a deodorant similarly between them, and joining a vertical sheet. 

[0040] the metsuke amount of the deodorant in sheet-like deodorization material - two or less 300 g/m - 
- desirable - 10 - 250 g/m2 - it is 15 - 200 g/m2 more preferably. 

[0041] In order to hold a deodorant to stability, it is desirable to make saccate the approach and sheet 
which are especially fixed with adhesives etc., and to consider as sheet-like deodorization material using 
the approach of filling up with and fixing a deodorization ingredient, the approach of carrying out **** 
immobilization at heat sealing, etc. to the width. 
[0042] 

[Example] This invention is explained in more detail based on an example below. 
[0043] lOmg of powder of fumaric-acid copper was put into the mayonnaise bottle of [example 1] 
content volume abbreviation 925mL, and it covered with the inside lid made of the resin which attached 
insufflation opening made of silicone rubber, and the perimeter of a lid was stopped and ******** seed 
**** was carried out for the part which hits insufflation opening from on the. Subsequently, measuring 
object gas (a hydrogen sulfide or methyl mercaptan) was poured in with the syringe so that the gas 
concentration in a mayonnaise bottle might be set to about 100 ppm (the gas in the bottle of tales doses 
was beforehand taken out mostly with the syringe), and it was left in the room temperature after that. 
The gas concentration in a bottle was measured with the gas chromatography (gas-chromatograph 
equipment by Shimadzu Corp.) with time. Gas was again supplied until the gas concentration in a bottle 
was set to about 100 ppm for every progress for after [ impregnation ] 48 hours, and the sample unit 
weight (total amount (mg of the gas which per [ g) ] processed) was found. A result is shown in Table 1 . 



[0044] 
Table 1 



trial No. Measuring object gas Duration of test The total amount 
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of gassing (hr) (mg/g) 

An example 1 A hydrogen sulfide 2369 872 ** Methyl mercaptan 2827 

1 108 ** ** 8209 3877 Example of a comparison (activated carbon) 

Hydrogen sulfide 1 175 378 ** methyl mercaptan 1 197 674 [0045] The 

measurement data of the X diffraction of the sample powder after performing a hydrogen-sulfide gas 
deodorization trial to drawing 1 about the deodorant of an example 1 was shown. It turns out that the 
peak which shows existence of alpha-sulfur from the powder X diffraction chart shown in drawing 1 is 
accepted, a hydrogen sulfide oxidizes, and it is fixed in a deodorant as sulfur. Therefore, it turns out that 
the high throughput which the deodorant of an example 1 shows is not based only on a stoichiometry- 
reaction, but it is based on catalyst oxidation ability. Thus, the copper compound of this invention 
deodorant has the capacity which deodorizes sulfur system gas in oxidation. 
[0046] [Examples 2-18] Copper hydroxide, fumaric-acid copper, a fiimaric acid, activated carbon, a 
shaping assistant (BIOPORI (trade name: Takeda Chemical Industries, Ltd. make)), and water were 
often kneaded with the loadings shown in the after-mentioned table 2. Extrusion molding of this was 
carried out using the glass syringe or the flow tester (CFT500 by Shimadzu Corp.), it ground after 
overnight desiccation at 1 15 degrees C, and the deodorant was obtained. 

[0047] The deodorant obtained in the [example 19] example 18 was ground, and 500mg of 32 - 100- 
mesh screening articles was obtained. This was extended so that it might become homogeneity mostly 
on the polypropylene nonwoven fabric (95mm angle, the metsuke amount of 50g/m2) which has 
permeability, and the sheet-like deodorization material to which covered with the same nonwoven fabric 
from it, and the heat sealer was applied and which carried out the seal by the opening of 10mm angle 
was obtained. 

[0048] lOg (32-40-mesh screening article) of [example 20] fumaric acids, 1.7g of copper hydroxide, and 
water 5mL were kneaded, it extended on the petri dish, and reaction and desiccation were performed at 
115 degrees C for 1 hour. The obtained tabular kneading object was ground and 5.5g of 30-60-mesh 
screening articles was obtained. This was processed like the example 19 and sheet-like deodorization 
material was obtained. 

[0049] 430g [ of [example 21] fumaric-acid copper ], 325g [ of activated carbon ], 95g [ of fumaric 
acids ], and organic binder (METOROZU <90SH-100,000>: trade name) 25.5g and BIOPORI (trade 
name: Takeda Chemical Industries, Ltd. make) 17g were kneaded by the kneader with water 468mL for 
about 2 hours, and the clay-like compound was obtained. This compound was extruded with the 
extrusion-molding machine equipped with the square shape honeycomb metal mold of 3 0x3 0mm and 
300 eels, it dried and the honeycomb-like deodorant was obtained. 
[0050] 

Table 2 Example Copper hydroxide Fumaric-acid copper Fumaric acid 

Activated carbon Shaping assistant Water (g) (g) (g) (g) (g) (mL) 2 3-55 

0.5 1 1 3 1 - 3.3 - 0.3 3 4 3 - 1 5 0.5 14 53 - 10 5 0.5 13 6 2 - 2.4 1.8 0.25.4 

7 2- 10 3.3 0.5 9 8 2 - 13.3 3.3 0.5 9 9- 4.4 - 1.8 0.2 5.4 10 - 3.7 4.3 - 0.2 3 

1 1- 3.74.3 1.5 0.3 3.8 12- 3.74.3 3.10.3 6.6 13 - 3.7 4.3 5 0.4 7.5 14 - 3.7 

4.3 10 0.515.4 15 - 3.7 4.3 20 0.8 31.6 16 - 3.3 3.3 2.5 0.3 5.6 17 - 3.3 3.3 3.3 0.3 5.7 18 - 4.3 1 3.3 0.3 

6.7 [0051] (Deodorization trial) Drawing 2 is the schematic diagram of the 

experimental device (flow method) by which the deodorization engine performance of this invention 
deodorant is evaluated. The mixed odor which contains a hydrogen sulfide, methyl mercaptan, and ten 
ammonia ppm each by the mixed bottle 1 is prepared. A mixed odor is sent to the glass tube 4 (bore of 
10mm) with a perforated plate 3 by the supplied air from an air pump 2. A glass tube 4 is filled up with 
deodorant 5 (16-22-mesh grinding article) 1.5mL of an example 2 or an example 18. The supplied air of 
a mixed odor was performed in linear- velocity 21 cm/sec (a part for 1L/), and measured each gas 
concentration of an outlet side with time. In order to have measured, about a hydrogen sulfide and 
methyl mercaptan, the indicator tube was used about ammonia using the gas chromatography. The gas 
concentration of an entrance side was sampled and measured from the sampling opening 6. The residual 
percentage of the odor searched for by the degree type estimated the deodorization engine performance. 
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[0052] Residual percentage = (C1/C0) for the inside CO of xl00[, however a formula, are original gas 
concentration and CI is the gas concentration after passing a deodorant sample.] A result is shown in 
Table 3 as compared with the case where activated carbon is used. 
[0053] 

Table 3 Gas residual percentage (%) 

trial No. Measuring object gas It passes. Fault At the time Between (hr) 

0 50 100 150 The example 2 ** -izing Water Base 0 0 2 10 ** 18 ** 0 0 1 

3 The example of a comparison (activated carbon) ** 0 3 5 8 example 2 

Methyl mercaptan 001 8** 18**001 The example of 3 comparisons (activated carbon) ** 1 21 22 

32 An example 2 A N MO NI A 04 40 44** 18 **0 438 52 The example 

of a comparison (activated carbon) ** 96 87 78 Water lOOmL was made to distribute 19.3g of 70 

[example 22] activated carbon, and 40mL water solutions of 2.5g of copper- 

sulfate 5 hydrates were added to this. The fumaric-acid sodium water solution which, on the other hand, 
added and prepared 10% sodium-hydroxide water-solution 20mL in the liquid which suspended 1.1 6g of 
fumaric acids in the water of 20mL(s) was dropped at said water solution which distributed activated 
carbon at the room temperature. The obtained precipitate was filtered, and it rinsed, dried and the 19.46g 
activated carbon-fumaric-acid copper composite was obtained. When the hydrogen-sulfide 
deodorization capacity of this composite was measured like the example 1, the amount of gassing of 
3070 hours after was 1064 mg/g. 
[0054] 

[Effect of the Invention] The deodorant of this invention has the capacity to process the stinkdamp (a 
hydrogen sulfide, methyl mercaptan, etc.) of a sulfur system in oxidation. Furthermore, the deodorant 
which blended the organic carboxylic acid and porosity adsorbent of isolation has the deodorization 
engine performance which was excellent also to the compound odor containing basic stinkdamp, such as 
ammonia. 



[Translation done.] 
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